THE fundamental factor upon which the constitutional classification of rheumatism is based consists in there being three types of constitution-the acid, normal and alkaline, differentiated by their urinary ratio of free acid to ammoniacombined acid. The acid constitution has a ratio of one of free acid to one of ammonia acid; the normal, one of free acid to two ammonia-combined ; the alkaline, one of free acid to three ammonia-combined. The Life is an Acid Function in an Alkaline or Neutral Mediutm.-The main function of vitality is the formation and elimination of acid. This dominates diathesis. In the normal, the elimination and assimilation are equal; in the acid there is deficiency of elimination; in the alkaline the assimilation is deficient.' The nature of the artlhritis in rheumatism is controlled by these diatheses. Arthlritis thus becomes separated into the following groups or types:
(1) Acute Specific Arthritis.-Rheumatic fever.
(2) Atrophtic Arthritis.-The alkaline assimilation deficiency type, or rheumatoi(d arthritis. Septic or focal arthritis is a sub-group complicated and intensified by secondary focal infection (viridans). This group always has a well-marked deficiency of free acid.
(3) Hypertrophic Arthritis or osteo-artlhritis, the acid elimination deficiency type, is degenerative, attacking primnarily the large joints tind robust constitutions.
(4) Gouty or Ur-ic Acid Arth1ritis.-Increased uric acid metabolism. Sub-groups (a) atrophic and (b) hypertrophic (usually gouty), both complicated with uric acid excess; (c) pure uric acid arthritis (rare). (5) Enzdocrine or Climacteric Arthritis.=.
-Associated usually with thyroid deficiency. Really a periarthritis affecting the joints separately from circulatory interference, and approximating to the hypertrophic type.
Complications in classification are produced by the overlapping of these conditions. UIric acid may affect any tyl)e; degeneration and repair may occur simultaneously. Nevertheless, a typical atrophic case differs plainly from a typical hypertrophic case, clinically, pathlologically and biochemicallv, as displayed in urine analysis, even though the bony changes may be similar. In the atrophic form the progress of the disease is cenztripetal, and the muscular wasting is independent of the arthritis, whereas in the hypertrophic formi it coordinates with the artlhritis. In the atrol)hic form the muscles are tense and irritable, accompanied by trophic changes in the skin, especially in the palms of the hands, wlhich are velvety. The muscular wasting and deformity are paralytic in character. None of these conditions is present in the lhypertrophic. The atrophic form occurs in youth and middle age and principally attacks females. Hypertrophic arthritis is a disease of middle and old age and attacks males by preference. The atrol)hic prodromal symptoms are essentially trophic tremor and vasomotor changes, extremities cold and sweaty, circulation poor except in the inflameld joint. Muscular atrophy precedes joint dysfunction. This is not so muchl a joint disease as a condition in which joints are affected, deformities being uniform and due to flexional irritability of an unbalanced muscular condition. There is also a tendency to aclhlorhydria and gastro-intestinal dysfunction with increased sugar tolerance. The pathological condition has been described by Timbrell Fisher in the Bath Conference Report. Atrophic arthritis is a small round-celled inflammation of the synovial membrane with increased formation of villi. The pannus of the articular surface spreads inwards towards the centre of the joint. Increased permeability to X-rays is due to deficiency of calcium, thouglh the presence of secondary deposits may confuse the issue. Clinically, there are two forms of atrophic arthritis, active and passive. In the active form the parts are hot, and pain occurs while at rest. Muscular irritability and tension cause perpetual restlessness. None of these symptoms occurs in the passive condition. The mental differentiation is also marked. Atrophic arthritis attacks, not those who live well, but those who are essentially faddists. These patients have disturbed digestion and malodorous evacuations: the latter condition I call " septic intestine." The nerves involved in paralysis are those of the autonomic nervous system, and other trophic varieties.
Hypertroplhic arthritis is diametrically opposite in all these characteristics. It i,s essentially a disease of deficient elimination, its progress is centrifutgal, there is no female predominance or achlorhydria and the gastric dysfunction is plethoric. The prodromal causes are overwork or injury of joint. Limitation of movement is late, ankylosis rare, free fluid usually absent. Joint attack is primary, not symmetrical, often one joint only being affected, and there is little tendency to subluxation. Prodromal symptoms consist in stiffness and loss of freedom of movement. The Name,e.ATROPH (RHEUMATIC) ARTHRITIS. In the atrophic form no free acid is passed and there is an essentially alkaline ratio. Sometimes no free acid is passed for months or years. Improvement oo6rdinates with increase of free acid. I have never seen an active case which is not markedly alkaline in the atrophic variety.
The hypertrophic variety is just as distinctly acid. When the kidneys are uninjured the specific gravity is high and urinary concentration marked, without, necessarily, an excess of uric acid. If the kidneys are injured the specific gravity is lowered, but the elimination is uniform in all specimens. Other metabolic differences are shown in Chart III (p. 27), as follows:-Ratios below the normal are recorded to the left of the central line, those in excess of the normal to the right. The central metabolic line represents the normal at any specific gravity. The marked deficiencies and excesses shown in these charts are striking. In the atrophic chart the acids show well on the deficiency side, and, in spite of the excess elimination, the sodium and potassium are well over on the excess side, the acid deficiency being most marked in the phosphates, which is characteristic.
In the hypertrophic chart the acid is well on the excess side and the ammonia excretion, though high, maintains the acid elimination deficiency ratio, while the alkaline salts are fully on the deficiency side. It should be noted that, in spite of the acidity, the phosphates are on the deficiency side, while the sulphates are in excess, which is characteristic.
The composite chart (Chart IV) shows the same characteristics. The writer is of the opinion that a deficiency of phosphates is characteristic of these forms of arthritis. If these things are true, a knowledge of the metabolism is necessary for successful treatment, and the author has found that it is very successful if carried out on a basis of this knowledge-especially in the hitherto intractable cases of atrophic arthritis. Indeed, he considers that a knowledge of the metabolism as displaved by urinary analysis is indispensable in the treatment of all cases of chronic arthritis.
Discussion.-Dr. E. OBERMER: I believe that Dr. Ellis has done us all a great service in emphasizing the fact that one can measure underlying constitutional differences in the various forms of arthritis. The pendulum is swinging back, attention is reverting to the soil rather than to the seed; therefore I believe that Dr. Ellis's classification, based on metabolic differentiation, is a step in the right direction. I also agree with him as to the great importance of variations in the acid-base balance of the body. I believe, however, that this classification will bear still further simplification. We should be able, eventually, to group all forms of arthritis into two types. Personally, I prefer the terms " asthenic " and " sthenic diathesis," the asthenic diathesis being characterized by low vitality, low resistance, endocrine deficiencies, and tending to have the acid-base balance of the body deviated to the alkaline side, both owing to the fact that the diet of these subjects is poor in acid-producing substances and that the endogenous acid formation is low, owing to the low rate of metabolisii. Into this group we can fit the large majority of so-called infective forms of arthritis due to focal infection. The low resistance associated with this diathesis explains why the eradication of one or more foci of sepsis by surgical or other means is so often unsuccessful in clearing up the arthritis ; we must go further back and raise the resistance; in fact, combat the diathesis.
The sthenic diathesis covers the hypertrophic or osteo-artbritic type described by Dr. Ellis as wvell as gouty and climacteric arthritis. The metabolic idiosyncrasy, which is common to all sthenic persons, is a lifelong tendency to retention of breakdown products of katabolism. This idiosyncrasy has been recognized with regard to urates in gout, but there is every reason to believe that, in osteo-arthritis, there is retention of other acid katabolytes, so that it might not unfairly be called " non-uric-acid gout." There is, at any rate, an invariable deviation of the acid-base balance of the body to the acid side; there is usually a high ingestion of acidproducing food substances, unbalanced by an adequate ingestion of base-producing food substances, with a high endogenous acid production, owing to muscular exercise and a vigorous intact ductless-gland chain. The reason why there are no actual osteo-arthritic joint changes in persons of the sthenic, or retention, diathesis until middle age is that the tendency to acid retention is compensated by increased thyroid and other katabolic gland activity, which fans the furnace of metabolism and does not allow of much ash or, rather, acid accumulation.
Biochemically, the findings in the sthenic or retention type of rheumatism are nearly identical with those found in bay-fever, eczema, asthma with chronic bronchitis, and other allergic manifestations. This brings me to the two possible criticisms which may be levelled against those of us who believe that underlying constitutional factors, rather than infection, are of the greatest importance in the rheumatic problem. The first legitimate criticism will take the form of a question: If diathesis is the all-important factor, why do not all people of the sthenic or retention group becorne attacked with arthritis ? Why do some have asthma or hay-fever or diabetes, and why do some people who contract gonorrhciea acquire a gonorrhoeal arthritis and others do not? The answer, in the present state of our knowledge, must be that in addition to the diatbesis factor, which miiay be called the predisposing cause, there is an immediate cause which we mnust be content at present to call the "x-factor." Personally I amii looking for this " x-factor " in the maze of the endocrine autononlic apparatus. It is this apparatus which determines anatomical and peripheral circulatory conditions that allow of arthritic changes.
The second legitimate criticismn is that the biochemical findings ilmay just as well reflect the result of the infective processes, rather than reflect any causative factor. I have in my files records and curves of several members of the same family, which effectively dispose of this criticisin, the most striking of all being those of a mother and daughter whose 24-hour urinary curves are almost superposable, in spite of the fact that the mother has extensive joint changes, whilst the daughter has only the very earliest muscular and nervous symptoms, which, the mother states, are identical with her own syimiptomiis that occurred twenty-five years previously.
Although the amount of biochemical work done on this subject is as yet insufficient to allow us to dogmatize, there is, however, quite sufficienlt evidence to warrant most intensive research on biochemical, endocrinological and clinical constitutional lines. In this way only can we perfect a technique of prevention and treatment which will usefully supplement the symptomatic treatment which, I am told, is of particular interest to this Section.
Dr. MOUGEOT (Royat) said that the question dealt with that evening was of great interest, and he was glad to see that it had been so carefully considered. He thought that any systematization failed to fit so wide a question as chronic arthritis, and, as an example of too wide a generalization, he remembered many instances of patients whose teeth had been extracted without any improvement resulting. With regard to the two methods for measuring the acidity of the urine, the determination of pH (ionic acidity) seemed the better one and was more rapidly carried out; it gave more information than the old titration method.
Dr. J. F. HALLS DALLY read a paper entitled "The Spas of Switzerland." Thlis was discussed by Dr. A. KELLER (Rheinfelden) and Dr. MIouGEoT (Royat).
